Inadvertent phosphorylation of survival kinases in isolated perfused hearts: a word of caution.
The isolated perfused heart is an important model in cardiovascular research. We hypothesized that the perfusion procedure per se will phosphorylate some protein kinases important in pre- and postconditioning. Isolated hearts were Langendorff-perfused for 20 min with or without an intraventricular balloon (rats and mice), or in the working heart mode (mice) and compared to non-perfused controls with respect to protein phosphorylation. Rat hearts were also perfused for 20 and 50 min in the Langendorff mode to investigate the effect of perfusion time on phosphorylation. Western blot analysis showed that perfusion per se induced a massive phosphorylation of ERK 1/2, P38-MAPK, JNK, AMPK, but decreased phosphorylation of AKT in the isolated rat and mouse heart. However, during ongoing perfusion the phosphorylation of these kinases was reduced. Langendorff-perfusion without the intraventricular balloon caused less phosphorylation of ERK 1/2, P38-MAPK and JNK, but had no effect on AMPK. In working hearts phosphorylation of kinases was similar to that of Langendorff-perfused hearts without the balloon. Our findings indicate that excising, handling and perfusion induce a time dependent phosphorylation of stress kinases. The presence of the intraventricular balloon caused the strongest phosphorylation, thus Langendorff-perfused hearts might be partly protected by the perfusion procedure if stress kinases are protective in pre- and postconditioning. This might explain conflicting results obtained with different models of both pre- and postconditioning, and the isolated heart might in some situations be suboptimal for such studies.